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Introduction

Since 1980 the U.S. Fish and Wildlife Service has been attempting to establish
a hatchery run of spring chinook salmon (Oncorhynchus tsawytscha) at the
Quilcene National Fish Hatcherv. The primary motivation was that restoration
of depleted Pacific anadromous salmonid stocks were a high Service priority
and most Puget Sound spring chinook runse were depleted if not eliminated. Thus
one Service objective was to establish a self-sustaining spring chinook
hatchery stock which could later be used as a broodstock source for
reestablishing runs in other Puget Sound streams (U.S. Fish and Wildlife
Service 1980). Through a combination of difficulties, the Quilcene spring
chinook run has failed to become self-sustaining (Hiss et al. 1988). A primary
reason for continued low escapement to the hatchery is low survival after the
yearling smolts are released from the hatchery (Hiss et al. 1988). One
possible source of mortality is predation soon after release from the
hatchery. Kenworthy et al. (1985) indicated that smolts were heavily preyed
upon by seabirds especially if smolts reached the estuary at low tide. Since
then, releases have been timed so the majority of smolts reach the estuary at
high tide.

Another possible explanation for low spring chinocok salmon survival, as
measured by coded-wire tagging (CWT), is potential predation by harbor seals
{Phoca vitulina) residing near the Quilcene River mouth. Calambokidis and
McGlaughlin (1987) cbserved a maximum density of 230 harbor seals in Quilcene
Bay during regular censuses in 1985 and 1986. Although harbor seals are
generally thought to feed mostly on flounder, sole, sculpin, hake, cod,
herring, squid, and octopi, they are also considered opportunists (Jeffries
and Newby 1986) so may well consume salmon smolts when available in great
abundance as when released from hatcheries. Calambokidis et al. {1978)
concluded, based on the presence of fish otoliths in seal scat, that Puget
Sound harbor seals primarily ate hake (Merluccius productus)} and reported no
salmonid otoliths. It is possible, however, that salmonid smolt otoliths were
overlooked in those samples because of their small size or because they were
partially digested in seal stomachs.

The objective of this study was to determine whether seals preyed on smolts as
they emigrated from the Quilcene River. Although the primary species released
in the Quilcene River were spring chinook and coho salmon (0. kisutch) and
therefore the focus of this study, some chum salmon (0. keta) and steelhead
{0. mykiss) were also released.

Methods

Hatchery smolts were released into the Quilcene River in 1988 by both the U.S.
Fish and Wildlife Service and the Washington Department of Wildlife (Table 1}.
We observed seal behavior to determine whether seals were preving on salmonid

smelts in the Quilcene estuary. We had planned to supplement this information

with analysis of seal scat for evidence of salmonid smolt consumption but were
unable to collect scat from the Quilcene Bay haulout site as planned.




Behavior.- Initial field reconnaissance revealed that the Quilcene River mouth
and the primary Quilcene Bay haul-out site could both easily be observed from
a bluff on East Quilcene Road using binoculars and/or a spotting scope. A map
of Quilcene Bay (Figure 1} served as a basic field sheet on which observations
for variocus behavior types were recorded. Each observation trip was recorded
on one map. By studying behavior patterns before, during, and after smolt
releases, conclusions were made regarding possible changes in feeding
behaviour in response to smolt releases. A basic untested assumption of this
approach was that seals observed actively feeding in proximity to the river
mouth were feeding on smolts. Since almost all salmonid production in the
Quilcene system is hatchery-based, the only smolts expected were those listed
in Table 1.

Scat analysis.- Beginning before smolts were released, several attempts were
made to collect seal scat from log rafts used as the primary haul-out site in
Quilcene Bay. Because seals hauled out on older log booms which were smoothed
from age and abrasion, no scat samples could be collected at the Quilcene
site, This same problem had been experienced in previous years by Cascadia
workers. Coincidentally, Cascadia Research Collective was conducting ancther
study which included collection of scat samples from the Dosewallips River
mouth. Experience led us to believe that seals regularly moved back and forth
between Quilcene and Dosewallips River mouths. Thus, scat samples from the
Dosewallips were analvzed for coded-wire tags and otoliths from Quilcene River
salmonid smolts. Dosewallips scat samples were collected on May 2 and 16, June
19 and 20, and July 24, 1988,

Since all Quilcene Hatchery spring chinook had been coded-wire tagged,
recovery of tags in seal feces would provide direct evidence of predation. All
scat samples were tested for tags by passing each sample through a magnetic
detector.

Scat samples were also inspected for presence of salmonid otoliths and other
bones by sieving scat through a series of screens. Organic material in the
samples was washed with warm-water spray through the sieves leaving otoliths
and other bones. The screen mesh sizes were 2 and 1 mm for samples processed
before June 1. We added a 0.5-mm screen after June 1 because otoliths, removed
from samples of spring chinook and cocho salmon taken from the raceways of
Quilcene Hatchery the day before smolts were released, were small enough to
potentially pass through the l-mm screen. These sample otoliths were also used
as keys to indicate whether target ctoliths were being recovered in scat
samples.

After keying otoliths to species {using Morrow 1979, Frost 1981, and a
reference collection developed by the late John Fitch, California Fish and
Game Department), the greater number of any left or right salmonid otoliths
were planned to be recorded for each sample. According to Harvey (1987),
approximately 50% of Saimoc gairdneri smolt otoliths were recovered from harbor
seal scat on the average. Thus, the greater number of otoliths observed in
each sample was planned to be doubled to estimate the total salmonids
represented in that sample.




Results and Discussion

Behavior.- Twelve observations were made from the bluff on East Quilcene Road
before, during, and after smolts emigrated from the river (Table 2). The
general pattern of seal movements in Quilcene Bay apparently depended on the
tidal cycle. Seals only hauled out on the log rafts at high tide because upper
reaches of the bay, where the rafts are located, are exposed or very shallow
at low tide. As the tide ebbs, seals enter the water en masse either when
disturbed or of their own volition. The vast majority move southward toward
the mouth of Quilcene Bay in loose aggregation. No conclusive observations
were made on the pattern of return to the area or hauling out.

Seals apparently fed on salmon smclts on May 11 and 12, the days after coho
and spring chinook salmon smolts were released from the hatchery (Figure 2).
However, even though some seals were observed feeding at the river mouth, the
majority of Quilcene seals remained hauled out at the same time or were
observed moving south toward the mouth of Quilcene Bay and away from the river
mouth (Table 2). The implications of these observations are that, while there
is some apparent predation by seals, the relatively small numbers of seals
actually feeding probably cause only a small loss relative to the entire smolt
population. In fact, 150-250 gulls and 8-10 great blue herons were observed
actively feeding on smolts during the three observations conducted while
smolts were emigrating from the river. We estimate that during the observation
period, birds caused more substantial smolt losses than did seals.

On the afternoon of May 11, we conducted a snorkle survey in the Quilcene
River and directly counted coho and spring chinook salmon smolts. We estimated
that, having seen at least half the smolts remaining in the river, about
51,000 cohe and 21,000 spring chinook salmon smolts remained in the river,
This meant that approximately 236,000 coho and 116,000 spring chinook salmon
smolts had emigrtaed to the estuary since they were released the previous
evening and had not residualized in the river. Smolts probably remained in
Quilcene Bay no more than several days based on limited observations by
Kenworthy et al. (1985).

A serendipitous observation potentially having more serious implications was
made on the afternoon of May 11. Three seals near the Quilcene River mouth
were observed fighting over a large-sized adult fish. Although not positively
identified as a salmonid, it was of the correct body form and size to likely
be a spring chinook salmon or steelhead. Previous work (Brian McGlaughlin,
Cascadia Research Collective, personal communication) has indicated that seals
prey on adult salmon as they enter the Dosewallips River. Brown and Mate
{1983) also reported that up to 7.2% of the total chum return to a hatchery on
Whiskey Creek, Oregon was preyed upon by harbor seals. Any loss of adult
spring chinook is very significant considering the extremely slow rebuilding
of the Quilcene run. If predation of adults is extensive, it could potentially
explain a large portion of the observed low marine survival.

Scat analysis.- No coded-wire tags were found in 21 Dosewallips samples
analyzed for tags. We would not conclude, however, especially given the
evidence obtained in behavior analysis, that seals were not consuming smolts.
Several sampling artifacts could have biased our results. One is that scat




collected at Dosewallips River does not necessarily reperesent food eaten at
Quilcene. The other is the relatively small sample size.

No salmonid otoliths were recovered from the 21 samples collected at
Dosewallips. In fact, scat analysis verified hake as the primary food of seals
{Calambokidis et al. 1989). However, there was too little data collected too
far from Quilcene to conclude from scat analysis that seals do not eat
salmonid smolts,

Conclusions

There were too few observations in this study to draw firm conclusions.
However, we believe that harbor seals may be preyving on salmonid smolts
although probably not to an extent detrimental to the population. A more
gignificant problem may be predation on adult chinook returning to the
Quilcene River; this potential problem should be further studied.
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Table 1. Date of smolt releases, and size and number released,

in the Quilcene River, Washington, during 1988,

Approximate size

Date Species at release {cm) Number
April 18 steelhead 20.3 5,000
April 28 chum 5.0 2,182,147

May 10 gpring chinook 13.7 137,596
May 10 coho 11.7 287,085
May 11 coho 11.7 287,085




Table 2. Observations of seals on log rafts and near the mouth of the Quilcene

River from East Quilcene Road in 1988.

Relative Seals Seals near Apparent
Date Time Weather tide hauled out river mouth behavior
April 9 1300 clear mid-ebb 6 0 -
April 9 1715 clear low 0 ] -
April 17 0830 cloudy mid-ebb 15 0 -
April 17 1730 cloudy high 18 0 -
April 18  1830-1900 clear high 6% 0? -
May 8 0930-1000 ptl cldy  high 54 2 resting
May 11 0615~-0715 ptl cldy mid-ebb 26 5 feeding
May 11 1400-1430 clear high 0 10 feeding
May 12 0550-0630 ptl cldy mid-ebb 79 15 feeding
May 29 0540-0650 ptl cldy mid-ebb 140 3 feeding
May 29 1530-1550 clear high 6 4 feeding
May 30 0520-0645 ptl cldy mid-ebb 185 2 feeding

a People working on log rafts
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Donovan Creek

Little Quilcene River

N
QUILCENE
Quilcene River ¥ Observation
:  point
QUILCENE
BoatHavenf :
........ 0
miles

Quilcene Bav, Washington, showing location of river mouth, log

rafts, and observation point.




*888a7ad 3yl Jjo

ABpP 89Ul SUTIIBOIPUI SUT[ ® {()}Ia asueu saioads oy] Aq pajussasdal dJB SITOWS JO SISLITaY
*SWeJE0OYSTY AUT} SB POluUasaadad s0J9Z Y3jIsa SWRISOISTIY AQ PIjBUBISIP 9J8 UCTIBAILISQO

Jo sAB(Q *JI9ATY SUSDTING JO {jnow 3yl Jwsu JuIpas] S[E3s JO Jaqunu ayl JO sSUOT}waIasq) °g 2aNBT ]

AV T HdY
L2 he = hi b h ke hZ bl hi )
N WEPRTIE R AP BPS T TS IS AN N
ﬁ N
M tn
r - E
m -h =
° -
W
/ -~ m
o L/ A
N L
J g
3 LW
z Lo »
prd
- LW
(@]
W NOONNALAY &2 ININYOW ol [ 2|
m ~ E
— h |
Sl
8861

AvE 3NIDITIND NI SNIQ334 S7vdS HO8HVH \ ‘

1
1



AV RER=-1=A"
k¢ hZ bl kil b h EZ hZe bl bl b

-—lb-m--n—--—\ﬁ _ F-—_-ﬂthrh_—__Fh_n-u-——.\Fb—

WNH3
JViHI331S —

SOONIH3 INIddS ‘OHO7=—

NOON4I LIV X INITNAOWN Tl [

B8B6T
AVE INJTTIND NI 9INIO334 STIV3IS HOBHYH

— 0

O0C ONW@0OW X ming

El
hl
=1

S5T1V3ES 40 d39ANN



Donovan Creek

Little Quilcene River

N
QUILCENE
Quilcene River
QUILCENE
BoatHaven;
........ O 1

miles

Figure 1. Quilcene Bay, Washington, showing location of river mouth, log
rafts, and observation point.
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